Successful management of rheumatic conditions involves increasing complexity of care. Delivering this in a holistic way is a growing challenge. The aim of this study was to develop a Patient Concerns Inventory (PCI) and assess it in the Rheumatology clinic setting.
. The purpose of the PCI is to provide patients with a list of potential concerns, which they highlight shortly before their consultation, thereby assisting the clinician to focus on and address those issues that were most relevant to the individual patient. The ultimate aim is to improve efficiency of the consultation and patient satisfaction. Experience from the head and neck cancer PCI indicates that this is a feasible and effective tool for use in the outpatient setting [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . A PCI was also piloted for the Neuro-Oncology setting 26 . The outcomes from that study showed that patient satisfaction was high and that the PCI was able to address many issues that were not covered by other general cancer needs assessment tools. A similar study of 21 patients was carried out in Breast Oncology 27 , where the PCI was able to identify 121 items of unmet need in patients with breast cancer.
There are many self-reported questionnaires already in use in Rheumatology such as RA-Qol (Rheumatoid Arthritis -Quality of life), BASDAI (Bath Ankylosing Spondylitis Disease Activity Index), BASFI (Bath Ankylosing Spondylitis Functional Index), AS-Qol (Ankylosing Spondylitis Quality of life), ASDAS (Ankylosing spondylitis Disease Activity Score), DAS-28 (Disease Activity Score for Rheumatoid arthritis), Visual Analogue Scale (VAS) and HAQ (Health Assessment Questionnaire) scores [28] [29] [30] . However, most of these are disease-specific and used to monitor disease activity or therapeutic response. Other scores are problem-specific, such as HAQ (physical activity) and VAS (pain). While there has been considerable effort invested in developing and measuring patient reported outcomes (PROMs) for rheumatic diseases, these have not been linked directly with patient concerns, which have rather been implied and not prospectively identified. We therefore set out to develop a tool that could allow a holistic needs assessment to be undertaken efficiently and effectively in the Rheumatology and which could subsequently inform the future design and interpretation of PROMs.
Methods
In phase I, a Rheumatology specific PCI was developed, making use of literature, expert opinion from healthcare professionals and patient focus groups. In phase II, the PCI was piloted in a representative general Rheumatology outpatient clinic, analysing patient satisfaction and length of consultation.
Phase I: Development of a Rheumatology Specific PCI A literature review was conducted to identify issues relevant to patients with musculoskeletal diseases. Searches used databases SCOPUS, PubMed and ISI Web of Knowledge. The initial search focused on finding papers that discussed unmet needs in Rheumatology and to ascertain whether any similar tools had been developed in the Rheumatology setting (Supplementary Data, appendix 1). A further search looked for papers that used any HRQoL (Health-Related Quality of life) measured within the Rheumatology setting. Papers were selected on their titles and compatibility with inclusion and exclusion criteria. Search terms were charted to subject headings. Abstracts of relevant papers were read and, when appropriate, full papers accessed. Subsequently, any relevant concerns within accessed HRQoL tools were extrapolated.
Second, 19 clinical specialists, comprising Rheumatology consultants, Rheumatology postgraduate trainees, Rheumatology specialist nurses, physiotherapist, occupational therapist, pharmacist, general medical trainees and an Orthopaedic surgeon were consulted about issues they considered most important to their patients. They were also given the task of further refining the list of PCI items from the literature review.
Third, 3 patient focus groups provided feedback regarding the PCI, with patients from Rheumatology outpatient clinics at Aintree University Hospital. Patients that attended the clinic between February and April 2013 were given information about the study and asked if they would like to participate in the focus groups. All patients visiting the clinic during the recruitment period were invited to attend with no exclusions. 17 patients expressed an interest in being involved in the Focus groups. 16 (n=4, 5 and 7) patients attended focus groups, with one patient not attending. The age range was from 46-70 years, with 7 male an 9 females. The focus groups were held in March and April 2013 in the hospital where the clinic was based. To encourage candour two non-clinical researchers (M.O and J.K., Edge Hill University), who were not associated with the Rheumatology clinic, facilitated the focus groups.
Participants had previously been given an information sheet about the study and were also given a copy of the PCI categories at the beginning of the focus group. The facilitators asked that participants to consider four questions when discussing each item to help aid the framing of their discussions: (1) Is this something that might concern you or be important to you, either now or in the past or the future? (2) Is this something that you might want to talk to your doctor or other healthcare professional about? (3) Do you think that this item should be on the PCI? (4) What do you think about the wording of this item?
Patients were encouraged to discuss each item on the PCI list and the four questions were used as prompts if required. Patients were also asked to consider if they felt there were any items that should have been included on the PCI that were missed and to comment on the structure of the PCI.
Written informed consent was obtained. The discussions were digitally recorded and the researchers made notes throughout, encouraging participants to clarify any ambiguous comments and guiding them through the items of the PCI.
Focus group data were analysed using an adapted framework analysis approach (Ritchie & Spencer, Furber) 40, 41 , a robust and comprehensive method allowing researchers to systematically work through the data collected. This first involved researchers (M.O and J.K) immersing themselves in the data in order to develop an idea of the main discussion points around each area on the PCI. Accordingly they listened to focus group recordings and they read and re-read verbatim transcriptions and the notes made at each focus group. Researchers used the draft PCI as a basis of the framework and tabulated overall responses to each point on the PCI for each focus group. As the objective of the focus group was very specific and conversation was kept to points on the PCI, indexing and charting the data was a relatively easy process utilising the table produced in the framework stage of analysis. The data were synthesised by checking the framework chart against the original data sources to ensure proper recording of focus group opinion, which was summarised to give a clear overall opinion of each focus group and to incorporate any suggested comments.
Fourth, the same panel of clinical specialists were asked to split the PCI into four domains using the Delphi technique: Physical and functional well-being, Treatment related concerns, Social care and well-being, Psychological, emotional and spiritual well-being.
Phase II: Pilot Study of the Rheumatology PCI The study was approved by the National Research Ethics Service (NRES) Northwest ethics board (REC reference 12/NW/0312). The PCI from Phase I was piloted in a consultant-led general Rheumatology clinic over a six month period between July and December 2013. All patients attending the clinic were eligible. Study awareness was raised using a poster on the clinic notice board. Before appointment, patients were sent an information sheet about this study. All patients were approached by research nurses before their clinic appointment and those who agreed to participate provided informed written consent. Demographic data was collected using electronic patient records (EDMS). The study design involved comparison of two different cohorts, one attending clinic prior to the introduction of the PCI (Pre-PCI cohort,) and the other attending clinic after the introduction of the PCI (Post-PCI cohort).
Pre-PCI patients attended for their clinic appointment as normal and were not asked to fill in the PCI. A research nurse sat in clinic as an observer and ticked all the items on the PCI that were discussed without the patient having any knowledge of the PCI. For all patients the length of the consultation was recorded in minutes and after the consultation patients were asked to fill in a brief questionnaire about their satisfaction with the consultation. Data was also collected regarding the number and nature of referrals made and HAQ scores. Patient satisfaction was evaluated using an 11-item questionnaire devised by the Royal College of General Practitioners 41 . This questionnaire is used as a tool for assessing the performance of GP trainees, by providing a measure of the patient's opinion of the doctor's communication and empathy during a consultation. Patients were asked to rate 10 specific components, as well as overall satisfaction, using a seven-point Likert scale. Post-PCI, patients were asked to complete the PCI whilst in the waiting room before their clinic appointment and their responses on the PCI were passed to the consultant before the consultation began. All items selected by these patients were then addressed during the consultation.
The Mann-Whitney test was used to compare pre and post PCI groups in the number of PCI concerns, the Likert type questions on patient satisfaction, and also in respect of age, duration of illness, HAQ scores and duration of consultation. The mean score over all patient satisfaction questions was also compared. The Mann-Whitney test was similarly used to compare males and females. Fisher's exact test was used to compare pre and post PCI groups in regard to sex, onward referral and specific PCI concerns. Spearman's correlation coefficient (rs) was used to quantify the correlation between age, duration of illness, HAQ score, duration of consultation, number of PCI items and patient satisfaction.
Results

Phase I: Development of a Rheumatology Specific PCI
The first search (appendix 1) produced only eight relevant papers [31] [32] [33] [34] [35] [36] [37] [38] , reflecting the present paucity of literature on unmet needs in Rheumatology. The second (appendix 1) produced many papers on the use of HRQoL measures within Rheumatology: most with only one HRQoL questionnaire and then used as secondary outcome measure. Kalyoncu The clinical specialist assessment of potential patient concerns from the literature search led to the generation of a list of 38 potential concerns, which after discussions in patient focus groups led to a refined PCI comprising 39 items, which were distributed into 4 cognate domains, which corresponded to those for other PCIs.
Phase II: Pilot Study of the Rheumatology PCI Full details listing broad demographics and diagnoses for 54 patients in the pre-PCI group and 51 patients in the post-PCI group are shown in Table 1 . Nineteen per cent (10/54) of the pre-PCI and 24% (12/51) of the post PCI group had newly diagnosed disease. Twenty four per cent (13/54) of the PCI group had their diagnosis established more than 10 years previously compared to 53% (27/51) of the post-PCI group. Pre-PCI patients had lower HAQ scores than those in the post-PCI group (Table 1) . Median (IQR) duration of consultation without PCI was 8 (5-14) minutes and with PCI was 15 (10-20) minutes. Two patients (4%) in the pre-PCI group required referrals to other specialties whereas no post-PCI patient required onward referral, p=0.50. Both groups lived with a variety of rheumatic conditions (Table 1) .
A total of 335 concerns were raised in the pre-PCI group from 50 patients, median (IQR) of 5 (3-10) per patient, rising to 521 concerns, median (IQR) of 9 (5-16) from 51 post-PCI patients, p=0.002. This rise was noted predominantly from within the 'Physical and functional well-being' and 'Social care and wellbeing' domains (Table 2 ). In the 'Physical and functional well-being' domain the pre-PCI median (IQR) of 2 (0-4) and total 140 concerns rose to a post-PCI median (IQR) of 5 (2-8) and total 247 concerns, p<0.001. Particular concerns more frequently discussed after the PCI was introduced related to poor mobility, poor hand function, poor sleep, lack of energy and poor range of joint movement. For the 'Social care and wellbeing' domain the pre-PCI median (IQR) of 0 (0-1) and total 16 concerns rose to a post-PCI median (IQR) of 1 (0-2) and total 71 concerns, p<0.001. Particular concerns more often discussed with the PCI were concerned with it being hard to exercise, things to avoid, aids and adaptation / occupational therapy and difficulty with / needing assistance with activities of daily living. For the 'Treatment-related concerns' domain there was little difference between pre and post PCI groups overall, both with a median (IQR) of 2 (1-4) concerns and little difference in total number (123 and 128), p=0.80. There was also no significant difference, p=0.48, in regard to the 'Psychological, emotional and spiritual well-being' domain, both with a median (IQR) of 1 (0-2) concerns and total number 56 and 75. However it was noted that whilst after the introduction of the PCI there was more discussion regarding sexual relationships, difficulties with activities of interest and enjoyment of life/loss of social activities these were counterbalanced by less discussion about understanding of the patient's illness.
In the pre-PCI group only pain was discussed with more than half of patients (Table 2, Figure 1 ). Infrequently discussed concerns, i.e. with under 5% of patients, were 'surgery', 'need assistance with activities of daily living', 'lack of medical, nursing and/or social support', 'things to avoid', 'aids and adaptation/ occupational therapy', 'finance', 'hard to exercise', 'problems with driving', ' illegal drugs', 'enjoyment of life/ loss of social activities', 'access to support group', 'sexual relationship', 'difficulties with activities of interest such as gardening and other activities'. However, in the post-PCI group (Table  2 , Figures 1&2), 'pain', 'joint stiffness', 'swollen and tender joints', 'poor mobility', 'poor sleep' and 'lack of energy' were discussed with more than half of patients whilst only 'illegal drugs' concern was discussed with fewer than 5% of patients. The proportion of patients reporting each concern in the post-PCI group is detailed in Figure 1 .
The vast majority of patients rated their experience with their doctor in the consultation as being excellent or outstanding across all 11 questions in the questionnaire, both before and after the introduction of the PCI to the clinic setting (Table 3 ). There were nine consultations pre-PCI for which one or more of the responses to the 11 questions were less than 'very good' as compared to seven consultations post-PCI. Mean scores were slightly higher in the post-PCI group though, for none of the questions was there a statistically significant difference between the two sets (pre vs. post) of responses. The overall mean score (the mean of the responses across all 11 questions) was also slightly higher, median (IQR) of 6.18 (5.45-6.18) pre-PCI and 6.41 (5.68-7.00) post PCI, p=0.65.
Other analyses were performed to investigate the level of association between the baseline variables of age, gender, HAQ score and duration of illness with length of consultation, patient satisfaction and the number of PCI items. Both pre and post PCI groups were combined for these analyses. No statistical association was seen at p<0.01 between any of these baseline variables and duration of consultation, nor between age or duration of illness with either the number of PCI items or with patient satisfaction. There was however significant correlation between HAQ score and the number of PCI items with higher HAQ scores tending to go with a greater number of PCI concerns in the 'Physical and functional well-being' domain (rs=0.34, p=0.004), the 'Treatment related concerns' domain (rs=0.27, p=0.02) and total number (rs=0.34, p=0.003) but not with the other two domains (rs=0.03 and rs=0.00 respectively). There were also negative correlations of borderline significance with the patient satisfaction questions ranging from rs=-0.28 to rs=-0.14, median rs=-0.25, and with the overall mean patient satisfaction score rs=-0.25, p=0.05, indicating the tendency for higher HAQ scores to go with lower (worse) satisfaction scores. These correlations involving HAQ scores were generally 'weak' but as HAQ score seems to be a potential confounder to the comparisons made between pre and post PCI groups the results were stratified and are shown in Table 4 . The tendency remains towards having more PCI concerns post PCI for HAQ scores between 0.50 and 0.99, for scores of 1.00 and above and for when scores were not known, and there were too few scores below 0.50 in the post-PCI group to pass comment. There was also a consistent trend towards greater satisfaction post-PCI for HAQ scores 0.50-0.99 and of 1.00 and above.
Duration of consultation was also associated with the number of PCI items in three of the four domains and overall, rs=0.36 overall p<0.001. There was a median of 5 concerns for consultations under 10 minutes, 7 when 11-19 minutes and 10 when longer than 20 minutes. Amongst the baseline variables gender was associated with HAQ scores, p=0.001 with females having lower HAQ scores (median 0.38 vs. 0.88). Duration of illness was also associated with HAQ score, rs=0.32, p=0.006. Median HAQ score was 0.44 for duration 0-1 years, 0.75 for 2-9 years and 0.88 for 10 or more years. Duration of illness was also associated with age, rs=0.44, p<0.001.
Discussion:
We have developed a novel instrument with potential utility across a whole range of rheumatological conditions. It is able to facilitate the identification of concerns that patients may have, but perhaps not be able to otherwise raise with their clinician. Our data demonstrated that, despite the overall longer duration of illness and higher mean HAQ scores, the patient satisfaction in the post PCI group remained high. This may, in part at least, be due to the fact that patients in the post PCI group asked significantly more questions and discussed a greater number of concerns compared to the pre-PCI group (see table 2 ). It has previously been demonstrated that patient satisfaction increases significantly when interventions are designed to encourage patients to ask questions 43 . The fact that the baseline patient satisfaction in this particular clinic was so high unfortunately meant that it was not practical to detect significant changes in satisfaction after implementation of the PCI. We are now in the process of evaluating it across other clinics.
Although the mean duration of consultation increased slightly for the post-PCI group, it is important to remember that the PCI was able to identify a significantly higher number of items of unmet need, mainly from the 'Physical and functional well-being' and the 'Social care and well-being' domains (table 2) . This was due to the fact that PCI provided patients the opportunities to discuss potential problems such as sexual relationships, difficulties with activities of interest and enjoyment of life and loss of social activities, amongst others. These were clearly important concerns for many patients that they had hitherto been unable to discuss, despite access to primary care doctors, Rheumatology nurse advice-lines and Rheumatology clinics. Part of the problem might lie in the patients' perceived acceptability of asking certain questions. However, this would appear to become easier when potential specific concerns are presented on a checklist and is more reassuring for the patient that it is appropriate to ask such questions. Thus, PCI provides an opportunity to improve doctor-patient communication. Additionally, the PCI also serves as a visual aid for both doctors and patients, reminding them about the different aspects of care thus becoming a novel and powerful tool for holistic needs assessment.
There are a number of potential limitations to this study. Whilst we took great pains to devise a list of concerns from literature search, expert opinion and also focus groups, it is possible that important potential concerns were missed. This can be addressed as the tool is used more widely. We also evaluated the instrument in only one clinic -however, we believe that the number of patients studied was sufficient to detect the initial changes that we set out to evaluate and determine if it was an appropriate tool to roll our further. We felt that there were also advantages of consistency if initially studies used only one clinician. Finally, the difference in disease duration between the two groups might have potentially led to a difference in needs. Indeed, understanding possible changes of needs with time is a focus for future work with this tool.
We believe that the PCI is a useful holistic needs assessment tool in Rheumatology clinics, where it can highlight important areas of unmet need. Our study demonstrates that, with the use of PCI, patients are able to discuss a significantly higher number of concerns that would otherwise go unrecognised when the traditional consultation style is used. While Rheumatologists may not be able to deal with all the concerns directly or even during the same appointment, this should prompt appropriate referrals with suitable follow-up to ensure the concerns are adequately addressed.
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